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(57) Abstract 

A molecule that homologizes a genotype 
and a phenotype and is prepared by covalently 
joining the 3' end of a nucleic acid portion 
having a base sequence reflecting a genotype to 
the C-terminus of a protein portion containing a 
protein participating in phenotypie expression; 
and a method of constructing a molecule that 
homologizes a genotype and a phenotype, 
which comprises the steps of (a) preparing a 
DNA containing a gene free from termination 
codon, (b) transcribing the DNA into a RNA, 
(c) joining a spacer comprising a DNA-RNA 
chimera to the 3' end of the RNA, (d) further 
joining to the 3* end of the product of ligation a 
nucleoside or a substance having a chemical 
structure analogous to that of the nucleoside, 
the nucleoside and the substance analogous 
thereto being capable of forming a covalent 
bond with an amino acid or a substance having 
a chemical structure analogous to that of the 
amino acid, and (e) synthesizing a protein in a 
cell-free protein synthesis system by using the 
product of ligation as a mRNA to thereby join 
the gene-containing nucleic acid portion to the 
product of gene translation. This molecule is 
extremely useful in evolutionary molecular engineering for the modification of functional biopolymers, such as enzymes, antibodies and 
ribozymes, and the creation of biopolymers having functions which living organisms do not possess. 
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X^©@*gJi> #«O«ffi**^^>^'^»^RNA02f*:*ii{i(!f-9*5^$ 
fr©rail£#ftU AIH)#ffi*©**fB£&-»fc* w^Sf^RNA&gftfr^-tr-f 
>"TSC: <»:(r$>S 0 L^U &&0*>/"?*KX3**RNAX3*tt. *-©4fif©£ 
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£>S 0 lfrU«g> Stt*»o^>^°^K*jS:«--rsoj:c:©*jft«i/j:^te*e 

So ra&®fciK*ft?)Sj ifoxu^. 

#S©ttK**>oRNA*iBCfffl1-tt*-*<$nT^S (Ellington, A. D. & Szostak, 
J. W. (1990) Nature, 346, 818-822) » 

ftttiMS££*tt^£iia©#&*u -e©f ^b*iis^ij*i8t>'{±i-rc it* 
So c:©^ rA»*^< utj u-->/©&£X5*:-rft{^ *»£?«© 
nafc^^©¥ftiiE^j^BT^> reyu-iaf&j &W3fc-r *£»©£»£# 



WO 98/16636 3 PCT/JP97/03766 - 

&ii<toti3i6ti&<m\s^ft : f-'<'(ytr-i? ; ny--c*5 (tfcma (1991) *4^, 

61, 333-340; {*jt,£ (1992) filMYfc, $ 6 jfc*:WJK&) , 

^SEnJtl^Sir©^i> *©#?-i^fitoS/B£»TiBK:l-.5c 

(i) ^mfrz&<nnizwim, m ttwrn, (s)mm^m^ (4) 
&&¥mtmmm<Dttfcwmi6 ; £ (5) E^j^H±{r®ei^®i£:^tfs 

7&*t>o£ N T*So (D <t (2) (*g^Mfc;6^2::£&#T\ (5) li&ftig 
^©fcttT-TTtrftS -jTI^, B&*a*K«fc<5iiffcW\ (4) (DMfc+mt 

(a) mtttm$im$:m~'fr*±^£> j &z> v ai, (to ahe^^h 
^©^^^w-r^^-r ;i/x^> (c) jifc-fsaiaaM^-ocgjcAn 

S*fflJ&gU (110), 

( a ) ©iafe^i!££&S£l^— #^K©*t* 'J #1f 4 Ajglis #*B£&©fc 
& N ClftlfcTRNAMfc (UtfiMiO TJiS5&£:fci*ayo^ ( 1993) 
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4 

RNA©-a-x>rs;. pp. 57-77. ¥±tt) o 

H&rtTtl^fcr-tt (n) ©«f©-o»riS^<j:^fcj6{rtt|g|^±ii^-fb$nx $ 
ft« (s) /nT*ll!&l6Hrt£#«H*£*&a6*o *ftift. nif-ft (n) {±t 

^^i^i^> fi!fa*4BiCfc»i:iinl«^<tt(Tli6& 

m n jt^TfifeT/h s n s • iftacjr n-r * n*fs itmtk&m. ©m 

Ktm-tzfrb* mimmtevj juxmKit^TM#>Tm<te% 0 <3) 

Mitt 

¥t lT^ 7r-'^ • X7°W (Smith, G. P. (1985) Science 228, 
1315-1317; Scott, J. K. & Smith, G. P. (1990) Science 249, 386-390) „ # U V 
-A-f^XT'H' (Mattheakis, L. C. et al. (1994) Proc. Natl. Acad. Sci. 
USA 91, 9022-9026) „ 3- Rk^ 7*^ 'J - (Brenner, S. & Lerner, 

R. A. (1992) Proc. Natl. Acad. Sci. USA 89, 5381-5383) . h 
(Husimi, Y. et al. (1982) Rev. Sci. Instrum. 53, 517-522) £(± Dfe , fc^ 

^4©<tc:^^ft^©^>r;u^S!!jr*ii>T(ix U Alt*© 
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^ijy-A-f^X^U'fS (Mattheakis, L. C. & Dower, W. J. (1995) WO 
95/11922) its V#V-l>%frLT®mt?>'<?n£ft&m%&T®iVm} 

BKgtfSo =»- Rfc^fO-f 7*5 U- (Janda, F. H. & Lerner, R. A. (19 
96) WO 96/22391) fcU e-X£^LTYk^&L/c^7°f- K<t&8*©* 
m^XK^tK SE&©&flra*100gS£g£©* >'^3f©>ffc^J&MW 
#&(::EWci6. 0[^©Sl^7°f- KKteffi*.**^ MS©Sl^ >-'N°^M^(i 

:ift£©Fm££f^®;i3-o©#&<*: LT*K3RBJia»IR^©?(Jffl*<*^. £ti 
S o &*Dfl&£ © * Titfe^ M i £ -TO K U it V J £!i W#-7- ©fi 

mzmfTfrzt. (i) 'j^ifVAMfr-a-^s^nc^^ia^^T^^^ 

(2) ^ii(r1?!c#t4H^^@^a©^>^ 0 ^M©«^ (3) J!M&©PaM;Wi 
C\ (4) 21§i©n - K##J/BT£#5e&©7$ /S*#AT*^ /<£ 

¥<fc<. ^^frlS:^±©$iJ^©^^t^-r^XSyff?^l/7 > 'J -DtO. in 

vi tro^ w ;ux <t nf § mm t $ ? m t © mwtms&T'UiV-n ^ tz^-j-s 
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T&£o ttz, %]&Zfttz&fc?mtm : &m<Dttfctt\ffr?- (J^7\ l"in vitro 

«>-r;uxj *K»«prt«ij*jfe»c«ke)a^u^ ^?K$n/cin vitrei 

#3&iJJJ#tS ti±E S ft *«J5Kt^ < 8&*Wft©*££, MMM? 

M©^JS#^W^U#^C«i:^ma}L/Co ZOttimVft* (in 

vitro? -Y;UX) £I*ifc^fl$ft?£{r e fc<9&l2fcU i§K£tlfcin vitro? ^f;UX 

>/^s©ii^ii^^^u#^ci^Ett}u/co *$&0jmctt£©*[imKS 

o't, NTfiic biitf bftfc ©T* * o 

usairw^-r-s^ w^^wifB*^. mmmmwtnm? >/* 

*»iJ)i©»* U t ^tfcK J;ft(*\ &M©3' *«t i * <9 ««© C *«8 <!:*< 
*WJte^UT<CS±E©*f0#»t^ M\ 9 >'<9%%i<DCjmt#G1&£ 
t Z> «»«B©3' t° ^ - □ ^ £ J:E(D*tl5#IJWl)li $ ft & o 

#IPJ?©#i}cU«£j::J:ft{^ =»- K-fSit 

fc^£-£v5K * >/*^@^®«KW©jftfc^©ffllRllfeT*S±E©*fI.frft»j' 

(I X ^— - £^ L T^M L fclf" 7° U y - tRNA t tttSo V 7 U v If- tRNA l± . 
$?£L<(i> lifEiHc*©***^ K>K*f0-f &T>f-=J K>£^t; 0 

RNA^£tt£itfe^<h> DNA£RNA2fctiDNA£#'Jxf-l/>7''J 
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RNA^ c, ti % x^— Uft t &frA,v & ck I >o 

$ ^t^mmmomm^^. (a) 3kfc?%^t>mk<Dy ^.mvz^-fv 7 

■y— tRNAIw^JK-rSEWODNA^X^— 9— *^LTiiiteU> (b) tfbftfcDNA 
LTRNAK U (O ft &ft/cRNA©3' 7 $ ^ 5 1 MiT 

5^l±^ l/^-^ Ki:Ml/:lb»f Mft^il^IISU (d) 

dp a* i fr aaMs^oaKiStt* aife-r sci £#m t-tz maj-m t 
msmtDtti&wm^ntimxti:. (a) ^utn K>^fc/c^i^ie^i. 

<trDNA£fFJ&U (b) f&£UfcDNA£e3iLTRNAIcU (c) #^n^RNA(D3" 
^MJKDNAiRNA©*/- 7©X^-t- £jH£U (d) £ £K#t>nfcit&{* 
®3'^MJ{r, 7 $ yK*5^(i7 $ / ^(r»U^k^jt##r^ ; f1--5« 

£W-r*ttM£aiteU (e) ^^tl/c^^mRNAi iTfcHfej' 

C©^©SiJ©MJrc):0> (a) j»ih3 K>£k/c*il^t{E^£^< 
t?DNA£fftjSU (b) fftifcUfcDNAfcft^UTRNAirU (c) # t,n^RNA03' M 
ffifJfrDNAi^'Jxf-uy/iJ n-;U©*/. 7©^- fr- £ii*£U (d) 
tr^t>tifcii*g#03 , *j|Sfl9lc> 7= y®&3Hi7i /i?(r«U/c<b:«it 

Ufcft¥«ji#l&*Wt*&IS£«i!£U (e-) ft£ftfca*£#£inRNA£LT& 
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o 

ttz. z.<Dmmw\®imkK&*). (a) m±? K>£fc/c#t«;^£^t;D 

NA£fft£U (b) ffr£LfcDNA£i|G^UTRNAtCU (c) # t>tl^RNAcD3' « 
#J{C-*m©DNA©X^— (d) ^bfC^l^tl/cifi^OS'^MJ 

S^ii^U (e) ^^tlfcii^^niRNAi ltl»^ >/^®^;££T* > 
X^— *-0SS£^J££#irDNA£fftSfcU (b) fftKLfcDNA£ij£3=;UTRNAi:: 

u (c) #<in^RNA©3'M#j{r, r s y »*s^iiT $ yicsti/« 

g^Lfcfb^^^fcW-fS&SfcaiiBiU (d) # t,n^RNA©^-^Oitfe 
^®#©3' ^fliJ©S8#K$ESt©PNA£ 7tteDNA£in;iT-#$i«$£-tf. (e) 

©DNA£ X't—V—ZfrL T&f&t 3 m-mtt&i, 3^$I£¥I£T1# y> ft fcDNA 



WO 98/16636 g PCT/JP9 7/03766 - 

frDNAfcRNAKfi^-f fe¥^T'# £>n/cRNA©3' *jSfflKCDKA<bRNA 
?b U< ttDNA<h#yxf-U>^U ^fc U< (iDNAiDNA^t^ 

/«C5Zl*«fc b< (iRNA<tMmo^7°^ K«»(PNA) U< (iDNA^bncS— 
©X^-1f-^m-r§m-il^¥^ ^-^^T#^nfcRNA-X^— 9— 

©fife-? gB^K^H^A-f 6 ^Wl t , g#l#A $ ti tz&fc? "fig-T * ^ 

mm*. t%sm i^y^^im) omstfvwto** 
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SMUtes Ztfc+mk&SimfDttfcttWfr* (in vitro^^ux) «»©;JW 

fftRUfca, b, cig#©fi$©*^-if-*fco*fteh©RNAy y A* t"* 

>ttS»tt#*fc*U:#aW»;:E*3-ti\ j£*k¥U PCRKJ;«9*#'PM£*l*:DNA© > 
4^'J7^'J^7; Kmm» (8B^*ff&T) ©££-?** (3fefttt§B*rfe) „ 
1 (iaM^©X^-1f-©#^ (255-306») ©&©, L/->2(ibPi# 
©X^— if-©:g£ (102-238M) ©&©* l/->3lic®^©X^--b— ©S 
$ (0-85£§S) ©t>©T*So 

ifr^ET&So 1 (i* 1 ^ >/n°^!»©4 'j tf- K"f £nRNA£ 

(i^mRNA©3'M{rt 0 i-DV-r ->>£&osup tRNA£J&*£U d©nRNA©5'* 
K[ 32 P]t7^U ^raMMIR^T'jiIRU/c»©, 18%tf'J7? 
T ^ K*M&fj (8M^, SDS#£T) ©^JUT&So 

2 tel£mRNA©3' »{CDNAX^— U 5' *lB£[ 32 P]T7'<;UU;fc - 
D^>T S/>*iiiteUyt:BRNA^|g®^iRBI&ilj|R^-C«IWUA:^, > 3 ti U 
->2©«j»£»J*'*^ 1/ 7 --tf*T2T#HLU *:*>©©> 18X^ 'i7^ U ;U7 
5 K*a»fi& (SDS#£T) Ofe-*T*So 

&8 0(* N ^^^©iifE^igSigi!©^^^^^ (in vitrei ;kx) © 
««^©-WI*^t- BlT^So 

£9Bi;i\ t h*tf*i"N 0 *5l©N5MJ&¥# (1-165) ©C»-\©rCpPur© 
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(1-165) £3- Kf SmRNA©3'*J»K:, Xh^3 K>*t>oj&<DNAx 
^s -- li ^£ 0 ^ ^> © (S«0l/-» x X h K><tDNAX^-lJ--© 

AX'*— if-£*>o*>© (£;6>b3f@©l/-» £*tt€ft«f6U 32 PT'« 

HiaiR*^-a-fco a3R&«Mill.25X SDS-PAGET'##rL/c 0 *«8©l/->{it 
b*^>/^M©N«¥# (1-165) £-3- K-T SinRNA^[ 35 S]y 
##TT± £ H fc&frTTBIR * t> ©T'£> £ o 
mi OHli^ iaffll^iT'Cin vitro «>>f ;PX©&Jfc£?jrf 1£&frB&^gT 

(A) ttin vitro^;UX©«©CT0i®£^UT^£ o th 
?«©N*»# (1-165) £3- Kf SmRNA-DNAX'*— fr- (105 mer) -^7" 

K7 * * 7* - - rCpPur*> J A £ [ 3 5 S ] > V «tt 

»ttffiMi^:fe«»«$t, -e©aiR»^30'CTBfr B ^ii 

r>X (5fl\ 10#\ 205K 40#) m^iZo mRmmt\l25% SDS-PAGET#0rL;fco 
£»©l/-Xit h?<y?>s<?M(DN*$$¥fr (1-165) K-f £RNA£mR 

NA £ UTffl IV JLirl^l Ufc#TT[ 3 5 S ] / ><D?>s<? K^©ift f? 

i^:t)©T^5o 3&*S©1/- >li 32 PTlfl!&£tl/.:in vitro^-f ;l/X^y AT 

(B) (±in vitro'^'f ;l/X©«(r*f^-^in vitro^-T ;UX^V AOjftgl© 
M^ltl^o l/-> 1 (i^V A©3'^^[ 32 P]rCpPurT7^>'UL^fe©^ 
\/->2lt?S A (1.2#g) ©3'*JSKrCpPurj&<ol^fcfc© N U->3(iy*y 
A (0.33/zg) ©3'«f:irCpPur#oWc&©, I/- > 4(^7 A CO. 64 ^ g ) 
©3'*ffiK:rCpPurj&<O^A:t>©T*<5o b->2~4(i N y / A£[ 3 5 S ]y f-^f- 

$i*fc 0 11.25% SDS-PAGET#0rLfc o 

mi MMIR^T©in vitro"? >f;UX©^jR*^-riiir^Bfe-¥JKT 

*S 0 t ^^^I®N» (1-165) £n- K-fSmRNA-DNAX*:- 
■9"- (105 mer) -^7°f- K7^7°^--[ 32 P]rCpPur^bnj:&in vitro 1 } -OU 
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«l±11.25X SDS-PAGET##rUfc 0 f y Ai^ W^fO^lit^I Cmung 
bean) ©3* * l/7-#TEffc^*C <tK«fc^T«8S3ftfco MRM® (U-> 
3) £^*S©?* UT— WmfctZb^ fc SON *4B¥-# 

(i-i65) o^yv-i^T- (i/->n »cffi^r*ffi*fw/<> K*<s^n 

it (U->4) o P->2(i 32 PT»£ft/cin vitro^ ;UX^ y AT*5<, 



ii^Of^ft-So nRSfcSBJ RNA. DNA. PNA (Peptide nucleic acid, 

mm ; mwa&mfrT i yim^ito^^/ct^) #£■©£ 

*i£!*-r*o l"if:/t/yU--tRNA (sup tRNA) J tit, mRNA±CD^ihn K>£* 

j&m tti^tiQ^ mmm t Lxom k * o a^si©^M©f&?if:mt> 

M^OS'^JtcM-r^x^-^-li, iff* L< {i<e©S$3&<100AJK.^ $ 
U < (ilOO~1000AgS©^^@T*ntf 5nH<£ 3#JT£ otfcS 
l\ MWfo^tt, ^&£fc(i£j£©DNA-pRNA©--#&, DNAiDNA©Z'.^|| N RNA 
tmm (0>J*.(il5~25*?l/*^ KM) ©PNA^^iiDNA^^^-Sz:.^, 
^©ifi^H^K^s # l Jifl^>^ l J3-ik $f * U < li^-7-il:3. 000-30, 00 
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id ~ 

Ti fcf^-DV-f >> (Puromycin) . 3' -N-T ^ J T v 

DT'f ->>7; / 7^ U^""> K (3'-N-Aminoacylpuromycin aminonucleoside, P 
ANS-T UWO , mz.tfT i yMfr'^'J -> >©PANS-Gly, A 'J ><£>PAKS-VaU 
T7->©PANS-Ala > *-©flik £7 ^ 7 MiZttm? 6PANS-£7 ^ y $?7&>'fiJ#JT 

^•>;uS«7K^Ufc^^$n/cT = Ffa&votefrvtzy -N-T = y 

7 -WUTir y >7 ^ y 7 ^ U^" *> K (3'-Aminoacyladenosine aminonucleo- 
side, AANS-T $ y fife) > 0J;ttf7 ^ y fifeiW^U i/>©AANS-Gly, /<U >©AANS 
-VaK 7 7->©AANS-Ala, *©flu ±T I J mztt&t SAANS ± 7 I J Wltf< 

<H UfcYb1M8i§#*&£^- £ W i > T ~ y 5 1 ^1*7 S y SHrgM L fcfb¥ 

ut^y^^nwi^^^^miism, ttzit (2) mmt? >'<*n 

5fc-f\ (1) Wi^>/^IS©!^«f^K^^s:o^t^^o 
^©7j^*J^T(i. (a) itfe^^DNA©3'^MJirsup tRNAKtfjEf 5 
@e?iJ©DNA^X^— 9--^^LT^Us Cb) ££nfcDNA&&#£ifc^LTRNA 
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i 4 

KU (c) ft&ftfcRNAOS'^JftKU TiSWl&ZWtTS K.<t¥ 

»&ftfci^#*nRNA<*:UTx «fflfl&* 0J*(f*»lf0aBNllI& 

*y'<?m&miT*$>'<?n&$L$:'noZ.t) l Z&t), (e) itfc-7-RNA (itfc^f- 
M) ^©HfOS^©^'**® (Ml) U^-> K*S^M:2* b 

■Tfcfr^ ^^©vj&K^fttf, 9 >'<9&<0&tfLE.ts\,*X. U**y-A© 
AIM Mr&ikn K <t£Ksup tRNAj&<*rj6LTA*K 

77x7-Wffli:i^ sup tRNA©3'«©7 ? Uaf"> K**^»i7* I/* 

(S&2H) o rtf*^ £©#j£(±«»«B<fc* 

tfa-Dvf ♦>:/ (&3B) (ittlgf (Nathans, D. (1964) Proc. Natl. Acad. 

Sci. USA, 51. 585-592; Takeda, Y. et al. (1960) J. Bioehem. 48. 169 -17 
7) RZfW)®)Bf& (Ferguson. J. J. (1962) Biochim. Biophys. Acta 57, 616-6 
17; Nemeth, A. H. & de la Haba, G. L. (1962) J. Biol. Chem. 237, 1 190 1 1 
93) ©^>/N°^e^jS*ia#-rSCi*<ftie»*lTl^o fc^-o^ ->>©*$j£ 
1*7 l J 7->;UtRNA0«ig£Si«UTlvT\ U tf'y- A© P1M Kr^LTl^ 

Mn.tZtz&?>'<?n£f&1)^mtStlZ> (Harris. R. J. (1971) Biochim. Bi 
ophys. Acta 240. 244-262) 0 

^-T-r-f 7'(native)/«£sup tRNA£ffi»[ UTmRNAdjg^-f sup tRNA© 

flMBK>7$ /$?£tRNA©3' »©xx-r^^©ilP7K^ft?©U^$^ <t*©RIJ® 
^^IWTIitt^o dft£T\ tRNA identity©W%T*.»©tRNA^ - 'f > 
^ K intact) tRNA chl^K 7 ^ J TisMtZtiZZ <k*f\ T i J T : s MtZ 
ft *fcfi|i© tRNA*< V V - A jr t) ii * ft JHIR ^ ft S C i ^ ^> T I ^ 



WO 98/16636 PCT/JP97/03766 - 

15 

(Shimizu, M. et al. (1992) J. Mol. Evol. 35, 436-443) 0 £ tz, sup tRNA£fl-:j5fc 

3 K>£MUTWj:^C t^otl^ (Tamura, K. et al. (1991) J. Mol. 
Recog. 4, 129-132) e Lizir<-9Ts Ty->Otm<DT>^=J K>£**lt=r K> 
(Mx.1^ 7>'<-) K&yLZb^ ^ih^ K>K*f0LT75->©tRNA (sup 
tRNA) jWR|J&£tt* So 

CCTKjBlwttS©^ ^©tRNA^tt^ RNAse P«iTJC«k-jT5 , flfl*<S 
^^tlTl^cC^tRNATt 'J h id frT'& So Cft(*# 

Brome Mosaic Virus (BMV) -^Turnip Yellow Mosaic Virus (TYMV) li> 
©3'3»&nRNA;fi$g£UTfc^ 7; V T'>;U->>-r^— l?KJ: 97 ^ 7 7«> 

t^S (Chen, J. M. & Hall, T. C. (1973) Biochemistry 12, 4570-4574) 0 BMV 
©RNA^';^V-A(Cl%T^^«9iA^tlS^^>(^ 3' ^SHI'T * h (intact) 
£tRNA£t>~>fcRNA/,j:&tf N t ? 4 N < AS^&1£/&<&£o <RCU -f >^ 

? h^tRNA©10%J£(TOWeK^iA^tl§iUTfe> IKMT-t-^ir'J 'J- 
X7 7 * ^-(Release factor) £©«$M;:l»T* nTtEttrt** So 

mRNA-sup tRNA (mRNA©3' #JKX^--tf— UTsup tRNA£ii&iL 

tRNATfcy#7-A©A1M HCAtK * 's'tfMMIi&tZfrt'ofrZm^T 
frtzo 2U8UZ\ sup tRNA©3'*j»»re a -PVf •> >£^£-trfcsup tRNA£W 
»!U Clft£«ffl^>'^lf£jj)<£K&AU sup tRNASPWJ**'/-AOA 
h®&*&=i KXC^UTAO. ^^^Ki^ti^^-ji^fc. mR 
NA(i*tf • * >/n°?^©4 U t°- hfgi* (1278&) (Goedert, tf. (19 

89) EMBO J. 8, 392-399) 0 *0&J^ MBM* >'<t&l$& , vmiZittZ.?>, 
3'«Ct°jx-D-7^ ->>^fcosup tRNAIi U ^'/-AOA If -f h©^t&3 K> 
KftlSLTAtK * It SCI <t£«ST£fc ($2g|) 0 
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mRNAirsup tRNAiOBJOX^— •*-©§$ £g*.fcRNA- sup tRNAii*£&£ 
$^UTs U**V-A©A1M HCsup tRNA$##*fc3&2MKW9i&£nSX 
K—y—V>mm<D&Z*, in vitro-fel/^"> 3 >j*ICckoT^-r^I^<£-U/Co 

fcoRNA-sup tRNAigM#*<-e©«»©^>^° 

feZ&TZVdM, mz-ti, T -ft+yv'f^y^t'a-P?^ v XdCpPur)^ 
U^">f-^;I/t°^-u-7^->>(rCpPur) (^30) £^/&-r Z>&^fthZ> 0 
dCpPur££/&«#&©-m&©fit)T&£o it"t\-D7^ >>©5'7j< 

<t^ck«9> t'^-pv-r i/>-5" >j >$?©r ^ y m©t ^ ;mt >j 
*'-x^©2'7j<i?^raT^^o :ni:> ft+yyf^>©t°ij;^>^rt 
©7 ^ V ^-XgB©5*7jc^^^U^Bz-DMTf : ^-4-'>>'f-^>^^J> 

f£"3"£Cl t\t&*)^ 2'-ft+yyf ■^ l J^h t a-DV^->> (dCpPur) 
*l£ 0 dCpPur©5VJc$?S£tf U^l/^K^-tfT ll >^b"T§ C <h(l J: «9 . 
pdCpPur£*§£ ^ tt^^ho 

Vtfi/j-itjUtL^-v-?^ ^Xif^-p-7-r yvifllfflol* r C 

®m%%wiijmzm^mmw*m&t6MitmtLTte. mm, 5- T7 

7'o*-*Hg#-->W> • ^?yWE?iJ (SD) ^-mRNA«-x^-1l- 
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-M^-sup tRNAfctt- 4 i/ <omzr>W* 9 tz&mfc*1$ 

(GoedertM. (1989) EMBO J. 8, 392-399) 0»/J>£&^HttT*S 4 U 

t°- mm&l-fu'e-t-VTtiiKWALtzZfyXi K (pAR3040) £«&U 
*ft£frJI»itBglIl£BamHIT'$BlrU B^DNA^-T^o -©DNA&MKLT. 
T7^£^fr±MI (forward) <tSWi&£TO:3 K >fti5©«^t;TMJ 
(backward) O^^v-^l^ Taq DNA^ 'J J 7 — -i?TPCR£fifO \ Igfllrf 

Z.<Dt£, backward©:/^ v-Kti^ W^M^JcL/c^* 

4 'J h°- hM$©4#@©n^i/>&tf 5#i£8#|3©V ^>^^tl^n^^ 
t->i:lM5. ^> S8fR2ti*:4 U t°- Y?>'<!7mt£mm<Dt?-* 

— >^tSo forward©:/^ v-£ UT±ie©backward©7°7'f ^- cb 

backward© 7° 5 W v-li4 'J t°- hOCMlC&jhn K > £ UT 

^{CT77 p P^-^-©E?lJ^'tt 1 -'7 D -7-r-7-^forward{r. 4 U t°- Hjit£ 
©C»©^itu K^^frT 0 ^ v-£backwardK/H(,\ aEPCRTigi|@-f * 0 
C©DNAii^#: (T77°u^-^--SD-4 V fcf- h) M«Kft^5fcig£ *> 
onM^b^-S-^^DMSffit^DNA'J if-M-Z9 >Ti»\zm&iZ-&. x^-if 

- ©fi $ ©Utt 3 Jfi^£o < S o 

# U T ? 'J ;U7 $ Kmm^cfj (PAGE) £ «fc 9 g 3 UTHoif 
# (a, b, c) Ktf-Irf 3o X^<— tr-(i(17)nT\ a®#ten=l5-l8, bi®£Hin=6 
-I4s ci®#(in=0-5T£>&o sup tRNA(i N »77- >tRNA0»#i3rCDi£?)J £ 

7>f □ K>©E?iJ*7w<- (UAG) cgfeggu^^o^b^jffiiCckDSSim-r 
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60 C©sup tRNAtrx^— t)"-OS$0l^5a, b, c®#©il*ttt£T4 DNA 'J 
ilife^O^^iS'^jftO^^-e-^ffi^, PCR-ClfrlJS^-t^^o C©D 

ummfazn rna^ y y 5— vzm^x&nu rna©»&&#£-3< *« 

C ORNAJUfe^OS' MKftKtt^JjS U/cpdCpPur£T4 RNA 'J tfTiStf&S 

■\t%z. tiz&<0s mmm<D9 y < 9 © ae^ £ t t<£ 9 c £ © -c £ £ rn 

ASfttei*:, 5'-T7:/D*-*Hgtt-SD|Stt-4 >J t°- MStt-X'*— 

sup tRNA^gJ^ - h° ^ - p v-T > -3' 4 d £ #T £ 3 • 

MBS* >'**S£JSfc^ «l >L ^ © S -^^ 4 s «8tt*ilit«( rabbit 
reMocyte)^©Mil&* >/N°^@^fflffi^(C±ie©RNAiiM^^mRNA i LT 
K£/££fT9o MM (RNA) fc^«i:<ag*£ 

fctRNA£jfjD;i£<t, Hf?<*ftfc4 'J t°- h©^ >/*?®©l^ < ofr© 'J 
©fie»Ct"^-^-;l/y $>>*<flfc9&£ftSo ^W^t^/S^ 

MM (RNA) ^fa-DT-f v'^lT^ ^N'^ffSHJ^ii^LT^n^ 
^>A^f0C«CW (RNA) ^^T^5«ft'^. M-flctf-XTR 

- h©N*^M^^Wt^@e^J^forward7 D 7-f ^-(C, sup tRNA©3' *SStSB 
^backward^^^v-trffi^T^ i£t£?£m\ ^'JT^J/bT; K'tm^fjT 
SKS^ c®^©X^-i^-^©M$5-¥$n/cDNA©/<> K»i;;S^n^o - 
©C c®^©X^— y--S*feoRNA5Ug**<ftfc^J: < * /'^I^lt 
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(b) ffr£LfcDNA£i|fc^UTRNAf::U (c) #t,n^RNA©3' ^MJf^DNAiRNA 

©*y 7©x^--9— £^mu (d) ^ t>fr-e©3'^Mj{r N r = /g?£>3^ 

cc^&Cifc^Tte. ^M©^M#^M^fl^W^£fc©*ffltv. ±H£ CD 

'> + -f y - yjujf-ynm (sd) ssJa-mRNA^-x^— 

- h»M^©^^*T©^»©^(±. HUE (1) S|^&M^£&©M 
fca*gi**»MlwLTPCRrlii|i-r'5IK^^ backward© 7°^ "7-1:4 »J t°- h 
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©C5fci«©--3©fcjt3 K>n (CTG) t7>'<- (TAA) £*ft*'tlCA 

£©DNA©*tetf:*«FS!!KOTT7 RNA^yy^— tf*fflt^Tft3f U *h£-f£R 
NA©&Mft£o< £ 0 dO-*«<ORNAJIig(*:»^b^jKL^-*«[©DNA'J 
- (8t£2(k 4(k 60> 80?*l/#f-K) £*n*'ft#J* KT4 RNA 'J 

<E4-*tt©DNA-RNA+y l/3J"f- K (DNA(*21»3^ RNA(*4]»£) 

£gfT^©-#g|DNA#£TT, T4 DNAU*"— !f*ffl^T»te$-a-S 0 

K7*-fe:/*-©E#J(i. 7^-;UtRNA©3 , «ge?iJ£WUT&i9. 'J 
^/-A©A1M h^©t 0 a.-PV^-/>gt##©M^£l£$£#£&©T 

C©ig^©3'^{r5fe{r^^^L/cpdCpPur^T4 RNAU #--fr*Tiiii£<*-ti- 
£C <>:{;: J: *K tMS©^ W^M^&©«ft^<tLT^ diOT^SRNA- 
DNA+y^it&tfU 5* -TT/o (RNA) -SD«g« (RNA) - 4 'J t°- h 
£tt (RNA) -X'*— 0-Hg# (DNA) -^7°f- KT^-tr^^-M- t°^t-DV 

±E©RNA-DNA^r^ 7iWiWtlt, i5S2«ffl]|&* 
ffl^T* >/N°^e^J5E*^t^ (RNA-DNA*/ ?mm ; itfc^-M) £ 

±£^j*^*J^T> DNAtRNA©^^ 5©X^— 1f-©«t)«9C DNAi 

<*t>K> Sfcs ±K^fCfc^T> DNAiRNA©+^7©^— 9--©^0t-> 
DNA<tDNA©-^|| N RNA<t$£0£ (0!I;U*15~252 ? bUSD ©PNASfcfiDN 

A*M^/«£S~*ffil©X^— 9— £J8^*C <b*<T$5o DNAiDNA© ~$mfr t><£ 
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%\ pg*«©36i[»afc&<-*«Tfib©aB^*<z:*«) T**ufj:i\, rna£®ji©p 

NA£fc{fDNA^£/,££X#IIX^--- (a) »±n K>£fcfcfc^flH£-7-<t 
X^— *-©£g@e?iJ<h£#t;DNA£^U (b) ftJS&LfcDNA£&J>'LTRNA|;: 
Us (c) *f£ftfcRNA03'*MI{C, T^ife^^iiT^iMlW 

#njMB!*fc:fctta x &6fc<Z>$lE • H$L »©&&> PCR, 

*9 \ Samrook et al. (1989) Molecular Cloning, 2nd Edition, Cold Spring Harbor 
Laboratory PressKEfcO^&t tzitttUtm Vtz-fi&K&Qft? C ttfTS 3 0 

%\<»Pc¥®%i£l3tikK X -> X&m? Z> d t (r J: o t# s - 1 1> t 1 £ * o 

^BJ©^>/^!i©iS^^j*l^ mi 2 0tC7M-«k^C N (1) in vitro 
f'f^fyAOi^ (2) in vitro ^-<;UX©5^ (3) M/otX^ (4) 
g?Ha£A> (5) ±giM> ©II^t^T* *9 x :<T40Iii:J:^ 

^0*«>6Mf^^-5o -®rt> (1) &Cf (2) ©Xfifco^T(i±;!2ICgf-iBl/ 

lot, CCT'li (3) s (4) (5) ©XgKotvr&^So 

(3) «7°P-t?X£{f> in vitro^-r;l/X^«-T^^>/^MS|5©^ (4 
®Sft) £?HffiU gto£t3£^S1£}:£oVTin viti^^X^JKlT^ 
II»t^o C©«fc?#Xg(i&*nT&»K 01*. If. Scott, J. K. & Smith, 
G. P. (1990) Science, 249, 386-390; Devlin, P. E. et al. (1990) Science, 249, 
404-406; Mattheakis, L. C. et al. (1994) Proc. Natl. Acad. Sci. USA, 91, 
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9022-90263? Klfilfc $ tlX I ^ 0 

fcK (4) mmmA&V (5) ^©XHJrfclvT, MtRZtltzin vitro<7 -OU 
X©MMfC^^#AUTPCR^TifiIiS-r^o ::"C, in vitro tf>f /UX©«» 

TO ^Error-prone PCR (Leung, D. W., et al., (1989) J. Methods Cell Mol. 
Biol., 1, 11-15) ^>Sexual PCR (Stemmer, W. P. C. (1994) Proc. Natl. Acad. Sci. 
USA 91, 10747-10751) £flH^T^K?T9 d £WV% 

^#*A£ft«£ftfcin vitro^^;l/X©M^<£-ffl^T (1) in vitro? 
4 JlsX?; A£«8SU Ztl^m^T (2) in vitro ^;UX£fuJ&£-fcrT (3) 
Wj*^n-bX^^Btt«!:-r*^<a?£tt»cj:oT«^U (4) g^A&tfltf 

^gij^/cii¥iii©*^©^e*^-r^c «t*<-c#«o 

feKfctf*. *f^Jj-^^*fll|g-r5«KSXg«i, -jKKl^ ( 1 ) iHtfc-f 7-f 
7*7 U -^cDNA7-f 7*7 'J -fr £mRNA££jj)c U in vitro^V 

(2) Mia^^^S^^^OTLT, mRNAc!:^n(C^-r^^>^ 0 

(1) (DXMlts E^mn©DNATORF(C«t-^S£?iJ^^t;cDNA^ffi?iJ^n© 
DNATaattftiJR^TKf/t-fkUfcWfK-^^ircDNA^ t>RNA# 'J J 7— fer£J3t >T 
mRNA£<£js5U in vitro? -Ol/X^V £ {Cffl^-f £<, 

±E (1) ©in vitro«7^;UxyV AOflltgi^ (2) ©in vitro7-f ;l/7.© 

tt&ttVft* ttil® (DNA£/ci*RNA) £©ffiSff^J£. . 
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H^StfcSIgtt* -jRfctix (3) (2) ©XSTtttSStlfcin vitro-} -OU 

xo+fr&ft^ofliifr&fc*^ ^^©^^-t^xn, sa\ (4) hjr 

Ufcin vitro* >f;UX*i£*K^ itMSU Efll*fc£f*Xg££fr 0 

^Lt^^tt*#^ -ftK (2) OXgT«S5Ufcin vitroO^T ;UX£j!jQ;L. 
&SiaK&#T\ -£l#lfflfiJEE:<*-&fc&. ife&U SWKfe^LttCnn vitrei 
-fJlX%m£-rZ> 0 -£©&. Ufcin vitro* ^f;UX # 

XH(i^ T'f-SSlfLTt/^ E L I S A (Enzyme Linked Immunosorbent Assay) 
(Crowther, J. R. (1995) Methods in Molecular Biology, Vol. 42, Humana Press 

(4) ©IiTli> (3) 0IitilU:in vitro* --f^X^ilS^PCRK 

JfcU in vitro* -OUXyV A £$t^U (2)*ft£flH^Cin vitro*^ ;UX£ 
flBSU (3)in vitroVJJlX®*frbmft<D?>s<?nfrZ^immh2>^& 

in vitro* -OI/X£j£|£^ ifips. ^d-->^. E7U8l£-f 5 C i ;r «t 0 , « 

*fta#«&©#&rc«fc^;u*&i\, cn^©^fp^m^-^^^, ±BWjttz 
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gflfeflll 1 In vitrofr-Ol/XCPfaag ( 1 ) 

< 1 >mm&®y M^omm 

(a) 'J y^b^-a^^^XDPur)®^ 

#4 : t° a - D "7 'f •> > (3'-[ a -Amino-p-methoxyhydrocinnamamido]- 
3'-deoxy-N,N'-dimethyl-adenosine)(i ->^v^^lAL/fco ^ + v & ft 'J > 
(Phosphorous oxychloride) N 'J >^ h U * ^^(Trimethyl phosphate)(ifi:i;)fc#6 

: 1.5 BBoKO^ + v/ifiYby ><tll.4 mmol© U >$? h 'J^f/^il^L/: 
U 0.3 mmolOt'j.-av-f v> (Puroraycin) ^inx.T^ < j&£ U 
(TC?7l$IHJi&S3"£fc (Yoshikawa, M. et al. (1969) Bull. Chem. Soc. Jap. 42, 
3505-3508) 0 fcK^ zK^U^40 ml©T-tr h>£20 ml©x- f fr* UTO. 4 g 
O&tmWtV-y (NaC104) ©fi^«fCfiJCE«[*llP^LT«k<IKi$U/c„ 720 ml© 

J» U U > Wtit t° a - o -7 -f is > £ h° =l - p -? -f •> > f r *f L T 70 - • 90XOiR*Tlf 

/Co 

(b) 'J =L-n-?4 i/XDT-tei-Mt&m 

MPt : h»J7;I/^-oft» (TFA) (*^#5'f xX^bUfAUfco M 7;M" 
Di^^«^ (TFAA) {ifn^*BH*>t>»AUA:o 

0.2 mmol©»0*:V ^kt°a-D7^-»i5 nl©TFA£jI<£ U 
-10 °CT2 ml©TFAA£in*T&#U;fco £i&T'il£ U#*<b 1 TOHJ^-tf/c 
(Weygand, F. & Gieger, R. (1956) Chem. Ber. 89, 647-652) 0 50 ml©7.K£ill 
*.TSJ££lta6> *(10 nil)<&iP^T(iMffiT : C^I?;@1--S»^5I0J^«9j!g 
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( c ) dCpPur (2' -DeoxvcvtidylO' ->5' )puromvcin) ©£-££ 
ttW : BZ-DMTx^J-^^ ->f- v> > (N4-Benzoyl-5'-0-(4,4'-dimethoxytrityl)-2'- 
deoxycytidine) {ii/^vjfa&x DCC (Dicyclohexyl carbodiimide) ItlBLSUk&fr 

#&:40 ^nol©T-fef-;HlTfii0UA:'j >»<tfcr*-DVf •> > <t600 acoo 

3®m*)&?ZtlZ&t)f®7MtL, ft»WK2 ml© t°U P>*j&nx.. c:ftH400 
0fflol©DCC£iK#L##<bj!ra>L> ^iaT3B~2ilKSJKS*fc (Ralph, R. K. et 
al. (1965) J. Am. Chem. Soc. 87, 566 1-5670& Harris, R. J. et al. (1972) Can. 
J. Biochem. 50, 918-926) 0 j&SS^ 5 nil©80 XS|s8*T2 l$H£Jt&;*-ti\ mm 
£flft«ttLfc 0 6 ml©^T>^e-T7j<-i^y-;U (#StJfc2:l) T20°C 

T2B HISi5$-a:TTHrf-;Hf*lltt«K Ufc 0 «ETT3KIS$** C > tc «k *J * 
T>*— T**Bfe*Uyi:ft40 ■lOzKTSBJIL.fco d ©»tt#QAE-Sephadex A -25 

(7 7-7->7) U/c# 5 A KilLTM^-tK 0. 5M F'Jif^7;> 

£*®?i£(TEAB, pH7. 5)T^S©&J»£^£;7 y 9 v 3 >£zg|±i Zittzfe, 
MU ft^ftKHPLCTtfltU J^S^L/cdCpPur^t:^ i/>\ZttLT 
1-5%©iR$T1#/Co 

< 2 >MgB (in vitro^^;l/X©yy A) ©t§M 

In vitrotf>f;Uxy/A£LT2«&f&iRUfc« -fttfr^ (1) 
W^^^^Sf514^^(rofd:{j-*^fcfe©i©<t, (2) $$?gG£*>/^«Sl5 
*^t4»^^^o^it'S/cfe©fc©T*>^c 

: ^ra©fc«^ > (E. coli S30 Extract System for 
Linear Templates) iffr £$f A„ T7 RNA^ ] ) T4 DNA U iS- 

-tf\ T4 DNA+f"— t Mfi&SfcU ? i/T— tflfigflk EcoRI, BanHK 
7=^ + v/'J't*^^U^f-K{iSffiat^t>J»AU^o flJKBMUBstNK BgllKi-i 
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->f^7>K7^^*AU. [ 35 S]^f-^-->> [r - 3: 'P]ATP(iT-7i/^ 
A, Taq DNA# U ^ *-© t>©*tt/fl 0 tOf^T© 

Hf*§££tt (4 U t°- h) W^^^X; K (pAR3040) l±. A ZAP I IK? 

£PCR&T'£j«9±f:fT, ^7X; KKffl*i^,Aft>©frfc>4 U b°- h$«©*£P 
CRT-itiPsUT^^X^ Kfc*&*a&X>A:t>©*Cfc-&o PCR (Polymerase chain 
reaction) &ff(* N PTC-100M (MJ U If— f-) iASTEC PC800SS! (7Xr^) £ 

( 1 ) fflteft%WHifr£3-tt&fcto©'7V A©^fi£ 
A. gg4U g- hfiBfr©DNAfEJiR 

1) k h*«7*>/**a'(Goedert. M. (1989) EMBO J. 8, 392-399) ©Wf 
fg$ (4U t°-h) ^^/t'^X; K (PAR3040) «&U *tl£3jiJI»fg 
BglII<kBanHIK«fc^T«»rLE8ttK:Ufco 

t°- hg$#£Prafc«fcoTit*iUfco d©^, 5'«*, Left* 

(Efll*^l) £3'flH*Right- (E3W$-t2) ^ffiofco Right-©E^J« 

ot^i, PCR£#ii N ££92^/303^ 7--U >:WC/30&\ #££j!c:73 < C/ 
l#T30H]«i£Ufco 
3) fcK, ^©^lU/cyy A^Jftm, ;<f-*->©Jfct)&*££< U K 

#14^7r;^T'©^ai^fe^/cfe(r, PCR^Jffi UT^»^./c 0 

mmztoz.tz^mm&'S ts? ? -f^r -Left- cmmm) , Right- cmmm) 

££j£U ±SB2) ©DNA£M£UT, 2t\ 7° 7 -f T-Left- . Left-TPCRK 
=t-pTii(PsU^ igmZtltzdMZ TLeftJ iL/: 0 7° 7 4 v-Right-. Rig 

ht-T-PCR{r«J;oT^i|®U f#'Ps ^ tl^cDNA^- TRightJ iLto 5%7 ? V fr7 i 
K&tt^Mt&ftl&K: J: 9 TLeftJ „ TRight-J ^f;l/^t> K ») it} LJfiffi Ufc 0 
#JJ3£t}LfcLeft£Right(i> £t\ 7*7>f^-tt UTli(ffH©&#TPCR{;: «fc oil 
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IBLfco d©fiJ£ttfr&ljt£l$BRU»S!<!:U T^f v-Left-, Right 

-TEIl;fc#TPCRK:«fcoT*#«Lfco d*lHJ;*K ^ >©$c£l» £4f@ 
K^Uc^lD fcf- h»#©DNAjW&££ftfco 

B. ft* fr:S<* feo?7-> • -fr7 9 b'yfr-tRNA (Ala > sup t RNA) 
(P4 U fcf- h8Bfl^©&ife 

1) ±f2A©4U t'- h«^OS'5|c»^ICft5BajnHlfflJffi*BanHl*ffioT«JWf«L 
SU/Co <€■©&> BamHlMOS'-iaiJgfM-^^iO^fe^QIAquick PCR Purifica- 
tion Kit (QIAGENSD e-5t> 5' flJ©4'J t°- hSR^©**ttiBx flll¥Ufco 

2) ±151) ©*S««<i:5'ffi{CT4*^— i^'T'J >HM:Lfc Spacer -A (Se»-S§-5) 
£Spacer-B (E^IJSW K J: TgfT^ UT4 DNA U -If TM'a cf "ti" „ 

3) T4**-tfTU >IMfcLfcSpacer-C £ci;h.<!:*lffitttg«£t> 
oSpacer-B£T4 DNA 'J 4f Tiife Lfc 0 15^ 2ffla££-tr/- 0 ^© 

4) ±152) ©j»&t>*Spacer-D (Efll#-^8) £5' U >SMbLfcsu 
p tRNA (@£^lJ#-^9) £T4 DNA U — \f/<y ~7 y (Buffer) (C^^ 85°C. 2#T 

*±T^^-fo £fe>KT4 DNA>J#--t?£flP;iT15 0 C, 2^KSlfr 

5) ±E4) T'#^»^M<tUT. 7°7-rv-Leftl, 7^ v-3' Pur- (E 
»^"10) £ffit,\ ^tt92 < €/30#\ T-- U >^"65X:/30^\ #££073 , C/1# 
T3O0©&#TPCRfcJ;.,Tii?*SU U;UT5 K§£tt^Sm&ifr 
IT, *KEg|i0mj:S3o©ffi«A,B.C*«|*)fflU> DNAfcffliiiUfco 

6) ±E5) ©fi$©&£5A,B,C£»g<!: Ir) U^#TPCR{C J; -? T*# 

CftKitK c ®$H*Spacer-C*<0~5 N b®#(i6~14^ ajS#(il5~18J$A2ft 

C. RNAYy A©^ja%C/dCpPur©jiifr£ 
±teBT*§£ftfcA,B,C£#<±T7# U ^ 7-tf£/fH>37^ 21$ 3 d 

iTRNAjre^U^o ^1- ±ie<l>^M©3'^iS©«Tl#t.n/cdCpPur 
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£ATP#£TT4# U ? * l/tff- b'*±- -tf£fflW5°C\ 24OT£j£2# U >8Ms 
Uc©*k ±Ee¥RNA4VA£T4 RNA 'J #~ e"£/B^4°C N 50B#R8£l£3-ti;fc o 
d©ifrfisfcJ:»K a'fctfKtfa-P^'f v^fcftttfcsup tRNAfcfcoRNAyy A 

C2) SBfe^a^iatrfe^^-aafcfeoyyAg)^ 

A, £H4U b°- hgE#©DNARE/RNA©m& 

^4 'J t°- hfi|J^©DNAJ±^ £*WK±iB ( 1 ) ©A£l^-©;£i*T'fP/&U;fc„ 

§iLT»*&3 K>#fc< U tfcs 3'5fy»£:/y >U ^^(rich)(r-T^/cfeir> 
HfU^I'v- New/Right- (E#J#-^10) ££-fi£U Left! <t £ fc{C^92°C/ 
30&\ T--U >?'65°C/30£I\ #:g£073°C/l#T3O[I]©&#TPCR{:: «fc -,Tflf 

B. Spacerl~4©gi££ 



±feAT#^RNA{C, 21&a£fr&tt<5DNA N Spacerl (E«^ll) N 40t§£rfr»& 
ttSDNA^ Spacer2 (@2?'J#-$tl2) ^ 60&£fr &fc*DNA> Spacer3 (E^J#^13) > 
80463£*>&#SDNA, Spacer4 (Efll#^14) £T4tf U * * U*f- K*^— t?T36 
°C. lM£02-fcrfc^ T4 RNAD#--tf-C10°C. 48B*lfflKl&$-fehfco 
C. K-f^- YT (P-Acceptor) ©jjjjjg 

3' ^KdCpPur£jg<&3 -g\ 'J ** V- A^©I&[ <9 ^©5pp£±l;f 6 @ faTDN 
A 21^2££RNA 4i&*. th25ffi««k fJ^S + y K7 * -tr?"^ - 

(P-Acceptor) (E^IJ#^15) ££/&L/c 0 P-Acceptor©5' »j£ "J >»<bf5 
/cfeirT4^ V ? ? M*?- K*^— tfT'36°C. 1 W£j££-t!:*:&, 
ie?iJ£feoBack3' (E?iJ#-tl6) oTgJT5£-ti\ lEBT'Ml/^X^ 
— 9--©3'*ffiUCT4 DNAV t?£f8(^T16°C, 2 M£j££m^M£-t!:/Co 

CI ©P-Acceptor£u£gK ±ISATi#/cRNA©3" «{CT4 RNA U 
TlOr, 48^KSlS*-frTiiSS$-ti:yi:fc0*^U> Ctl£s Non -Spacer^ V A 
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D. dCpPur£>&M 

6ttfcdCpPur£T4# y 7 ? K**— ^£^15^ 24M£fj>£-t!\ U >® 

< 3 >«KSPOftji<k 
A. ttffiftgttrcMfe 

±E<2>© (1) TfftSUtou b, c®#©*$K#S3ftfc*fteh.©RA"Ay 
J XkV i?>tm (Promega) t-%ttmmteMBmm&50 11 1 [E. 
coli S30 Extract Systems for Linear Templates (Promega) ] T$9!R Ufc^L 

71/) £5 ■gflniU gfiTHtH'T >*^- h-TSo ^^-t"-X*»5 
K<fc->T*tf>x ±«f*l»^Ja[*o »ofc^>r*k*-X£1000/ul<bB&W BufferT2 
Elftofc. 500//1ORT-PCR BufferT'20ft-? tz'&, 500// 1©RT-PCR B 

ufferTf 1 *^ ifX^> K(suspend)1-^ 0 -£tl£50 0 U500/i l©x y ^ > 

^-t"-Xi:RT-PCR Buffer&tfi£*£¥l££<»:Taq #U^7— If [Access RT-PCR 
System(Promega)] £in;U8^ l^fffitats?, PCR(*94 o C/30&\ 65"C/40*^ 
68°C/1#40&\ 40Hk 7°5-rv-(iRight+ (@a«^4) £3' Pur- (Si^J#-^10) 

cmft®?*-? (Sg5EI©lx->3) *m^/<> K#fttfcl<*ttfco - 

*Ol/#y$tt£fco TLeftJ iPCRKck^T^U Cft££ bK7°7-f v- Le 
ft+ (E^iJ#-t3) £3'Pur- (EyiJ#-^10) TPCRK«koT*8ilGUfco Z.V>>f J U 
£ TStrangerJ ££ffrtf fc 0 

C©Stranger(i^^(rSj|R$n/-c^ >/^^®^mRNAg)5^ (RNA^V Agp 
#) tfe^UTl^^i'^A^IS^SfefelC^-S^s 3' »rpdCpPur£T4 RNA 
V tf--e-emmLtz&m<D5' m%1X (Epicentre) T30°C, 1 
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■frlHMftU >»fbU [ 7 - 32 P]ATP#£TT4tf U 7 * b*f- K**— IfT^'Wb 
Ufco ^n^raMMIR^^niRNAiLTinx.> 37X\ 1 RS40#£i& £ ■£ 
/Co CM, 1896SDS-PAGET*I&Lfc*&*rt<£6gT**o CHlfrb, ft8096JBl 
±0#J^-C«»SII (itfc^SD (ISS) *<te£U in vitro? 

# U© TNon-spacerJ RNA^V A©3'*1^{C, T4tf U 7 * I/*?- K**- -tf#JB 
Kr- S2 P]ATP:j?£T\ 5'fliJ£U >»fbUfcdCpPur£T4 RNA l) #--tf£/jH^4°C, 

<bifc(C^mmMMIR^(riPx.. 37°C. 1 Bf H3O^£0$-frfc o ClOfijrSlO 
jul£U**7^ l/T— t?T2T$WBL;fct>0<^ ^g©£j£J0c£1896SDS-PAGET$ic 
»U W^-S?T^7^1f-BAS2000 (m'±7^;UA) Tft?#fLfc (»7H) „ 
*©&£> U^^l/T— raTRNA*^-»U^*{*> ©<$•<!: 

^tio £tz, Ctlii, tRNAckt) t>^»UTl^SC ^^^/I^ftfcinRNA (#|40 
O&S) ^©k©T'{i#l\> Ufc*<oTs IfflAcfcge^l^Ufc&Oetl^Lfco 

gdffi flJ2 In vitro? J jVXQMM (2) 
(a) rCpPur Cribocytidvl(3' — 5' )puromyc in©^^c 

tfft : tfi-PV>f •>> (puroraycin) (iv/^'>^t>, r $ h 

( N4-benzoyl-5'-0<4,4'-dijnethoxytrityl)-2'-0^ert-butyldimethylsilyl)-cytid^ 
3'-0-[0-(2-cyanoethyl)-N ) N'-diisopropyl-phosphoramidite] ) |iB$/°— t^f 
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7j&: b°^-PV-r->> (50 mg> 92//raol) £2 ml©S£*&fc?>J v>>(::igfr U 
SETTP^n MiSittZo C©igfe£3®«iEL/Co ZtiiZlb ml©4!K 

y;KZ)|I^DVh/77^- (TLC N *DP7*7l/A : >*y-;i/= 

9:1) T^-^-Ufco SJCSti 1 BTj^Tf So 8&*«ET"T? 
it^fflU C*W:0.1M©3 7**f-h7 t KD75 WfcfU ^W7jc=80:40:2frfg 
frLfcJgtt3 mliD;SU MT«#3tf##&&J&Ufc*X7y>f h-h ')xxf 

* * 7 -;P=90: lOTfcffl S-tirfco "J i?jl> t°a~D 

v-T >/ > (CpPur) « •> U # WTLC : ^nP7t;l/A : ^ -;U=9 

:1) TRf O^OiC^fcJgaiSftSo ^CfiHSOKfilll^^fc. t£«© 
oWc'J jK$/f-v?;Phr a -D-7>f <>>**%U80Xfttt7K«jft0.5 ■ITSfiTm 
MIU Si«£*ffTTii^tHUfc8U $T>*^T7j</x^y-;U = 2:l©fI 
^»«0.5 Bl*DD>Lfe 0 MT15^rlH»ttL^ ««E*«£ETTi&^fcH U B 
gflfri M©7Wtf- h77W> ; t-7A©f t FD77>«5 ml£ 
iD^.x ^->7;if;l/MliU:o 30#&g&*«jET?ji^tBU M£Q 
AE-^7tt = 7^X©775A^dv h^77^-i:^ 0-0.5 M© h 'J xf;l/7 
S >M^©S^5-^x>hT^tB$-ti-/Co $gfctJ8c£H«>, ?!!&f£&$#fco 

n7^ym-5Cili> ? y- 1 vf- ^ > <h t°^- pv-T v >- 

5' -'J >»«#t.n^C ii, MALDI/T0F-7XX^^ (.p^ h U — T'[M-H]"0 
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< 2 >mmm an vitrofr^;i/x©frV i*<Dmm) 

ttty : ^■^■^Sat^^Jftt^ifiHj^ (Nuclease treated Rabbit reticulocyte lysate) 
(DUMB? >/^I^Ii^a^ #>£BAo T7 RNAtf U / 5-^ T4 DNA 
'J #— tf\ T4 RNA'J tf s T4 # U 2 * - K**— 1?> t hJ&BA* U # 
5? * U7~ iffigflk EcoRK BamHK -r^+-> V ? l/aj-f - Ktt£ffiii^&tt 
Alfc. *iJR»SIBstNU BglIU±-a— f > K7^b»ALt, [ 3r 'S] 
yf-^-jiy, [ 32 P]-rATP(iTv->-^A, TaqDNAtflM5 — tfJi* i?'? 
-f © *>®£fl&B Lfc 0 #©1"^TO^k^tt3U±i/^v&c;fD^*63l© &© 
^ffiU/Co th^")^>/^f®N»W (T5 y»38«##l-165) 

K (pAR3040) (i. A ZAPI IK* D- >it$fttz t MKOcD 

Kfr»^/cfc©^t>N»^^©^^PCRTitiPMLT7°5X^ K 
K*I&jA/v*i'k©T£>& 0 PCR (Polymerase chain reaction) ^®(iASTECPC800 

(1) yyAO^l 

A. N*&iii¥#fig&©DNA©fP$5t 

^7°f- K7?-t?7°*-> rCpPur©jftf£Ufc* h-y^ K 

^feofcoi^^tt^t h*** >/^!»n«^m (t $ rmmm 16 

5) Kt-*mRNA(*JKT0jlO#tS£ftfc (»8 0) » 

1) t >/N°^M(Goedert, M. (1989) EMBO J. 8, 392-399)©N3£» 
«^ll^^7Xi K (pAR3040)*«(IPfi»*Bglinrj:-,T«IWfLE« 

2) CO^rVAi^N^TOIW (7$ y®M*tM65) £PCR(rj; 
oTitipSf-So CORK 7^v-<i:UT> 5' W±Leftl(ffil»^-18) > 3' 
«9liX h K>£^&Witl(@fi?iJ«-19)<!:X h y7o tt^Righ 
t2(ie?ij#^20)£<£ofco PCR&#(;U ^1*.92°C/30^\ 7-- 'J >?'65T:/30&\ 

3) T7 RNAtf'J > 3if y ^ (Kozak) Eiflk t V$ 
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4) ±E2) £3) ©^fFT#t>tl^roO)|t$S!DNA(i^0Z^K0PCR{rcfcO^ 

mZtl. &(,vCLeft2(@£?iJ#-t22) £Rightl(@2?iJ§^19)££ I >(iRight2(@£^U 

^Jf©N*J»¥^ffi«O0RF©±flE»rn RNA^'J /• 5 —-£©7° o — — £ 3 If 
y*^*fcoDNA*<f&S3ftfc 0 d©DNA^S}£UTs T7 RNAtflM5--t?£ 

B. Spacer £^7°f- KT ^-frT 8 *-©^ 
Spacer5(E^iJ#f-23)£DNA 21££(tRNA 4&&s tt25E£«fc *)tt*4M 7«Hfc. 

^7°f- FT ^-fe7 p ^-(P-Acceptor)(@e?iJ#-tl5)^<b^fitI(C^s!cU^„ ^7°f- K 
T ^ ^7°^ -©5' U >Bfe<b^-Sfca6T4sJ? U 7 ? l^f- K+^— t?*ffl^Tx 

36°c, 1 wsj* cn^ffi^Be^feoxT*'; > kdna (sew-^-2 

4) Kck-pTM'^U Spacer5©3' *«8»CT4 DNA U #--tf £ffll^T> 16°C N 2B# 

C. RNA£Spacer-^7°^ K7»-fe7**-<PgilS 
±ieBT#/cSpacer5-^7°f- KT ? * -©ii*£{fc©5' 'J >lftt5 

fc«>* T4#y * * l/** K*^-- fef£ffl^T> 36°C. 1 ra£jti>£-£/^ ±£ 
AT*#/cRNA£T4 RNA >J 4°C, 48M&0$#£ d t><Z& 0 , & 

D. rCpPur©g&£ 

±EC TfftSfc Ltzf J A©3' 5ftfgK < 1 >m M©3' 5ftiS©ffl§l!TW fcftfcrCp 
Pur£T4 * * K+i— i?^ffi^l5°C > 24BtF B £ J&/££tf 'J >Bfc<rbLfcSU 
T4 RNA'Jtf— fe*£ffll^3 7°C, 3 0 /c 0 CftK^ 3'at:t°a- 

P7^f •> >©tft, vfc*;< 5RNAy y AjM»36"e#fco 

E. b >/N°^M © N^^0C^^\©rCpPur©^ 
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i/>tX h y-fn K>©PfB©g§8I^X h y-fZl ^©IPII^i 

K©N*J»^ (1-165) K-r*iRNA©3'*»»r N (1) Xh^s K>£ 

feo^DNAX^— ^-tit>fc<El^©x (2) X h -y^n K>£DNAX^— fr-© 
ffl#£t>fctt^fc©N (3) X h'y/n K>l*&fc#t^mx^-if-£*>o& 
©x "C&So :n^3o©y;A^^ ^PTraU/crCpPur^TT^-^^ 
tt#«»ttliS^l«MI?lt^/^f^Wt (fS9H) o 
3'*«KDNAX^-1f-#^Tl>#t>«£\ X h«y7°3 K>©#ffcKfc|fri5>-f 

* >/<^»©C*jftKrCpPur*<^g«©»*Tail*-rSC: tifit>frr>tio 

rtyPurrt<a*&Ufc* >/n°^K©/<> K 9 0©£*>t» 1 #i £ 2 #g© 1/ 
->) (iSDS-PAGE (SDS-#U7? U;UTS KlM^l) T[ 35 S]y^^i>T^ 

mu^w^fot;?- (®9gi©-#*©i/-» tmvti.mzmt>tiz> 0 

X hy73 K>3&<tt<Tt>DNAX^— ^-^o^T^^ts rCpPurli* > 

/<?*«© c *sbk m 2 %® 3 <gg«0^-e»jte'r * c: t#t>fr~>iz m 9 0© 

£fre>3#B©l/-» o ClOlgJ^ U ^V-A©H^ih*«DNA©BeyiJ±T 
^©^rC P Puri^>/N 0 ^K^»ck<ii^-r^fc©<t%^bn'5o * 
:©fe*liXhy73K>A<tt<, DNAX^— !f-£3'«(CrCpPur£k 
oyy A^MM^TmRNAi UTtefcftfc*g\ mRNA©3' 5Mfi© 

* ^j^s-r <5«nR3ftfc* >/^K©c^(c»ck < m&-v%zz.t&K 

< 3 >fe«gfllft%-C©In vitrofr^;UX©*g^ 

luE< 2 >^»SP (in vitro£-f;UX©yyA©HjK) ©Milfct 
£*»**K©N5fcSB¥# (1-165) £n- Kt ^.mRNA-DNAX^—y— (105 mer) 
- ^7°f- FT^-t?7°^ — rCpPurfr t>H%>f J l**+> tB 
^tSK^-a-feo £fk b*^*>^M©N*«# (1-165) £3- K-fSRNA 
£ mRNA i U T ffl I \ [ 3 5 S ] t f - * - > © * •* £ Sf ^ ©$ <0 * T 11^ T * * £ x 
(1-165) (~28KDa) (~55KDa) ©MfCA 
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1 0|HO(A)©£^OL/-» o d©M3l(*t l^tf* >/**£?© N«¥# (1 
-165) £3- Kt* *RNAttin8NAiUTttffiUTt^Ci*^LTl^o t h** 
^>/N"^ff©NJ|aft^ (1-165) K-f 6 ■RNA-DNAX'*- (105 mer) 

- K7 * rCpPurfr £ 4' £ 4V A* l^tt [ 3 5 S ] J > 

trMMIR^TlSiR$-ti-s NfB^jioT (5#\ 10*h 20£\ 40#> IS^T^ 

(IU O0O(A)©«©l/-» ©4>U±©ft®ir3lfrft*: 0 ::©><> K©?£ 
fi(ifif5«rraofiffl (^1 0gI©(A)©^b2#@~5#g©b->) ^>>f J 
AMOiffln (^10i©(B)©l/->3i4) £#KHtlJnUfco C©&HM:4V 
Utfi h° - d v-T •> UT * >/ * * M© C ^r^Wft^Tii^ L/cCi^ 
/^bT^-So COCilijife^a (genotype) *t*f^"CgaS 

(phenotype)(rMt>*o{tt»tl/c^ £££!*UT^So iIfc?M<tiSgi 

vitro^-fyl/X (in vitro virus) t&¥[\liz. 0 In vitrei >T frXQl&tilttZttt £ D 

<JBfi&£1\ 4>£< ifclOO nerJK±©:13#i&3ST*3C tii<t>frr,fc 0 

££{rin vitro^;UX©£ij5c©$gf§(i. 32 PT^i6LfcrCpPur£^T&£ 
n/Co -r^t>^s b b*^>/^Sf©N«¥# (1-165) K-T SbRNA 

-DNAX^-iJ— (105 mer) -^7"^ K7?4?:/^--[ 32 P]rCpPur;^ni&y 

(mung bean) ©? * tfT^Kfcf 5C oTM.£tl7t 0 f<£ 
t>%> WRMifo (HI lHOl/->3) Zi-fiB.<DZ9\/7—V"em<t?Zt, 
t Yt^t >'*t$t<Df*lHM*ft (1-165) 0^/7-i^7- (#1 1 BIO 

i/->n »cffi^-r*tttti:/<> wnfrttfc (i5i ih©i/->4) o c©c 

t \U ? y><>7 M© C 3 2 P T« $ tl/crCpPurWl vt 3 C i: U 

xt^o dojgmj&^&yy A^t° J .-P^-r->>*^UT^>/^w©c« 
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100 pmol/ml©ig&0in vitro*^ )\s7*>f J -MliSJRTt &0T. &j£Lfcin 
vitro ^/>T;UX(i2. 4-6 x 10 1 2 ©^gfr£^trlia^ btt <9 x :0«l±7r-y 
• x X7 l/>f j£ (Scott, J. K. & Smith, G. P. (1990) Science 249, 386-390) © 

mums in vitro* >oi/x&ffli\fc* >/*»g©imbiqfe#fe 

in vitro? j j\<x*m^T(D? >'*?%<Dm<tm&Jim-ji, mi 2mz&"t& 

9 jr. (1) in vitro* -OUxyV A ©fl|ft N (2) in vitro*-T ;lXO^ 
(3) ftft^DHrX, (4) f!iA> (5) ^1. ©Xgfr&tt^ > 

^^mcD^Rtfmm^^tt^o £©xg£&9iEUT?::£fcj;*} 

^W^Mtt^>^°^^©«^«^Hg<t/j:-&o d©l*k (1) Rtf (2) 
©xgtr-3i^T{±±E^*«iJl&^2Tftf*:Wjr5K^o ::tli (3) > (4) 
&t>* (5) ©xe^o^TSE^So 

-fv'r'f >A<DZ Zffiig, (Nilsson, B., et al., (1987) Protein Eng., 1, 107-113) 
£JfH*fco tfc. 3>hD-;l/tlT!ith^"!7^>^I©N«li (1 10 
5) (Goedert, M. (1989) EMBO J. 8, 392-399 )*ffll^ 0 iEiUPI 1 RXJ 2 T 
ag^fcin vitro* *;UX©«fg2FifcK«£(,\ ^P-r-f >A©Z Zffii&tt 
*>/**»© N5fc«&tt (1-105) £u- Kf^in vitro* >f y A£flMK 
Ufc 0 ^Df-f >A©Z Z^tt£-£ifin vitro* ^;UxyV A<b t h^*^ >/* 
^M©N*M^c (1-105) £#frin vitro*>f;l/*y 7 A©ifclp£l :1J: 10. 
1 : 100. 1 : 1000© «fc d C^U *1f 4 s *mfc^Jfo#fflai$£ffl I ^cMIMlF^ 
T30°C. 10#Pb1» ^©&. ^Mr£«U i&i>#SS£fToT*$g 
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7;l'7*;>-r7'D^>^I^) Kin*., 4tt2WtL/;„ ^©&L -7 
4>7U-f\s- YfrhWm.m*t:W*, tii&mWtmm. (50 mM TrisBfiSL pH 7.5/1 
50 mM mM EDTA/0. IX Tween 20) Tfr6ll8fcii>U (lMft 

m, pH 2.8) T2@JgfBL.fc. Jgajft^^y-^ttRS^ 20pl©«SzKT 
«j»UTx ^^PCR©f">^L/- hib/Co i£te?PCR(±j£e^»* (Avian 
Mieloblastosis Virus Reverse Transcriptase > "futiSWk) £DNA^ U / -7 — -if 

(Tfl DNA Polymerase^ -fu/if90 tzf? 4 'v- i: LTRTr (g2?ij#^25) R 
tfRT- (Be?!l#-t26) 48T:T40#£jIfc£tffc^ 94^CT5#Pn1&?lT& 

<g^»&£5fci£3-ti\ &^T, 94 *C-e30#\ 661CT40U\ 72°CT40£J>©1M ? 
3 0 |g]f| <0 & Lfco # ^ftfcPCRg^te, 8M^^^#i;4X^ V T ? 'J ^ 

Ky;l/*ffl(r\ 551^*^1^ «*?&LT«BBLfco -fu-r-^y 
A0ZZ®tt££tiin vitro^>f ;UX^y A{±=r> hD-;^;AT*5t 
**>/<?K0N*Jffl®« (1-105) £^frin vitro jizf J A©100#© 
l*TMMlT£3C:<b&<fra^fco CO^Ii, /pf^A(DZZ«^t 
kin vitro^^;UX^V A«|R$n/c7°D-r-r >A©Z ZM^^^LT^^X 
IgGfC^ftK^LfcC ££*LT^£o -fctlflJU in vitro>7>r ;l/**<fttifcT 
£ S d tt)<W ZiMZft ^ fc„ gJI^A&tfifiPIIi-f TKfftAZ: LTt> S Error- 
prone PCR (Leung, D. W., et al., (1989) J. Methods Cell Mol. Biol... 1, 1M5 ) 
^Sexual PCR (Stemmer, W. P. C. (1994) Proc. Natl. Acad. Sci. USA 91, 
10747-10751) &/IH^(*ortET*So Lfc#oT> 351 2 0K^Lfcin vitro 

*mw^&t), mttm cmmu) tmmm (?y<?nw mmwtt? 

vitro^;UX) ZU&i'gftlftik&lZ&Wtaikis* jl^£tlfc@< .'^©m vitro 
iplt^>- tZftWittZva. vitro-} -ObX^t^fc* K©i£<fc$Slfc:£& s ^ 



WO 98/16636 PCT/JP97/03766 - 

- 38 - 



WO 98/16636 
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I mm 

(D-jRflHR 

(i) {tJMHA : =Hlk¥*^tt 

(ii) %W®%fo : itf5^iaM©m#it^-F^^©^ffl 
(iii) @£» : 2 6 
(iv) 

(A) 3S* : =2Wb¥tt5$&tt 

(B) #tf! : ^©F^-TS 5#2# 

(C) rfJ : =fttfflK 

(D) *H : 

(E) ffl : B*@ 

(F) ZIP : 1 0 3 

(v) uy\Za.-jrffiSL*)u[ffifc& l 

(A) i^:7D 7 t 0 -f>fX^ 

(B) =J>h 0 i-^ : IBM PC 
(O^fpv/Xr-A : PC-DOS/MS-DOS 
(D)V7 h^xT : Patentln 

(vi) 5E*Ttti®7=-* 

(A) fct|gS#^: 

(B) WSB : 17.10.97 

(C) £* : 

(D) *!iE^ : E97128W0623 
(vii) 9c<D$m-T-? 

(A) fflH#-t : JP 1996274855 

(B) aJBB : 17.10.96 

(2) Eyijs^-nrra-rsifa 

(i) mmcxwm 

(A) :62 : 33 

(B) M : &® 

(o mom ■. -*m 
(D) h#ps>- : mm& 

(ii) s^iosm : faomm 

(A) fflft : £/£DNA 

(ix) e*ij©#« 

(D) fljjOffS : T77 P D^-^-±^E 

(xi) betij : mm^ 1 

GAGCATAGAT CTCGATCCCG CGAAATTAAT ACG 34 

(2) ntfm^2izmt2>m 
(i) @e?ij0« 
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(A) S£ : 33 

(b) m mm 

(D) h^D^- : mmvt 
(ii) mt\<Dnm ■. i&vmm 

(A) M : £/&DNA 

(ix) se^J©#m 

(D) fife©if$g : K>££-fr 
(xi) SS^IJ : @£?U#^2 
GCAGCCGGAT CCTTACTACT TGTGGGTTTC AAT 



33 



(2) EfllS^ 3 KH-f SfitfR 

(i) E?IJ<D#« 

(A) : 33 

(B) a : mm 

(C) : -« 

(D) htfp^- : jMft 

(ii) E?IJ©«a : fls©#» 

(A) mm : £fi!cDNA 

(ix) @£?IJ©#^ 

(D) fifaOflftg : HWfiu K>*$t\ @e?U##4i^ffi 
(xi) £?IJ : E^IJ##3 
GGACATGACA TTCATCATGT CTGGCATATG TAT 33 

(2) mm^t^mtzmm 

(i) i£JU©#^ 

(A) fi£ : 33 

(B) a : mm 

(C) ^©ij( : 

(D) h^Di?-: Sgtf* 

(ii) @S?IJ©M : ftoO&B* 
(A) M : £j£DNA 

(ix) @e^lj©#t5: 

(D) #©fif$g : Hte 3 K>£3t,\ ffii«#3<htB*i 
(xi) Mm .: @^IJ#^4 
ATACATATGC CAGACATGAT GAATGTCATG TCC 33 

(2) wm^s^mtz^m 

(i) 

(A) g£ : 16 

(B) m ■ mm 

(o mom. ■. -*m 
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(d) h#dv>- : mmvt 
(ii) mwmm •. mom® 

(A) mm : -g-JSDNA 
(ix) E?fl©#« 

(D) tt©tif« : E^#^6<fcfB*t£«S#£W** 

(xi) E?'J : E»^5 
GATCTATTTC TTATTC 

(2) E?lJ##6»cM-rSfiia 

(i) e?ij©#i& 

(A) :S£ : 17 

(B) m : 

(C) &®& : -#fl! 

(D) h#D^- : il^ 

(ii) E?lJ©S3i : #©&$ 
(A) : £JSDNA 

(ix) E?U©#« 

(D) ffb©f»« : E*J#^5£fHffifcfiJ#£*r-f * 
(xi) E?U : I2?U#^7 
GAAGAGAATA AGAAATA 

(2) @e?u#^7(cM-r^tfig 

(i) mmomm. 

(A) S£ : 17 

(B) M : 

(C) mom : 

(D) h^D^-: ggitt 

(ii) e*u©«s : mom® 

(A) M : £/j£DNA 
(ix) E?U©#m 

(d) flbofss : mmmtmmteWftz^tz 

(xi) E*U : E^JS^-7 
TCTTCTATTT CTTATTC 

(2) E7iJ##8KK-f StiNB 

(i) ffi?iJ©#$ 

(A) : 30 

(B) m m® 

(o mom. : -*«t 
(D) h#oy- : mm® 

(ii) e?ij©»s : mom® 

(A) H&RJ : -o^DNA 
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) (ix) nmoftm 

(d) ft«i©fif$g : wzmmtmmi^fr^tz 

(xi) mm : KWf 8 
GGGTAAACGA ATGAACAAGA ATAAGAAATA 30 

(2) mm^9imt^m 

(i) SB?iJ©#& 

(A) : 108 

(B) M : 

(o mom : 

(D) h # D : w.m#i 

(ii) Sfi^iJOS^ : ®<D®m 
(A) M : -nfiJcDNA 

(ix) mm<D<%m 

(D) flfe©ff$g : 7 7->tRNA©@2?iJ£:?rr£ 
(xi) E?lJ : E»-^9 
TTGTTCATTC GTTTACCCGG GGCTATAGCT CAGCTGGGAG AGCGCCTGCT TCTAACGCAG 60 
GAGGTCTGCG GTTCGATCCC GCGTAGCTCC ACCAGGAGGC GACTAGCT 108 

(2) wmm oizmtzmm 

(i) mm<D<®m 

(A) ^£ : 23 

(B) m : ®M 

(O mam : 

(d) btfai?- ■. mmtk 

(ii) mmmm : 

(A) gfcBJJ : 
(ix) @£?iJ©#ifc 

(D) fl&OftlB : T5->tRNA©3'ffl!l©ffiyiJ©-S|J^-r5 
(xi) E^lJ : mm^rl 0 
GTGGAGCTAC GCGGGATCGA ACC 23 

(2) mmm nmtzmm 

(i) @e?ij©#$ 

(A) .g£ : 25 

(B) m : 

(C) : -2M& 

(D) h#Pv>- : Smtt 

(ii) I^"IJ©@S : *&©&gfc 
(A) Mm : £J&DNA 

(ix) ffi?IJ©#& 

(D) |tfe©tSIK : K>*t>fctt^ 
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(xi) mm mm^i i 

GCAGCCGGAT CCTTTCTGCT TGTGG 25 

(2) mzm^i 2izMtz>mm 

(i) mnoom 

(A) %Z : 21 

(B) m-.m 

(o mom : -*m 
(d) mm® 

(ii) EJRJtDJIS : tiLomm 
(A) M : £j£DNA 

(ix) Eyy©#a 

(D) tiii©1#fg : E?iJ#^17£-Mffi/<£E?'J£*>o 
(xi) ffi^ij : E^iJS^- 1 2 
CTTTAATGAC CTCCCCTCTC C 21 

(2) gfi^JS-tl 3ICKfS1Sa 

(i) mm®®. 

(A) :S£ : 40 

(B) S3 : mm 

(o morn : -*« 
(d) h^ov?- : mm^k 

(ii) @e?ij©«$t : mvmm 

(A) M : -^J&DNA 

(ix) mnomm 

(d) #©it# : tmmmit-mmmm^h^ 

(xi) SE^IJ : E^IJS-t 1 3 
CTTTAATAAT TTTTTTTTTT TTTAATGACC TCCCCTCTCC 40 

(2) mmm 4nM-r*tiwi 

(i) mm<D®m 

(A) g£ : 60 

(B) m : 

(o mom : -#« 

(D) h#p^- : mm®: 

(ii) £?IJ©«g : ffe©&"$? 
(A) : £j» 

(ix) mm®<®m 
'"(d) ^©ttis : mmmi t~-mmmmz 

(xi) E^IJ : 4 
CTTTAATAAT TTTTTTTTTT TTTTTTTTTT xTTTTTTTTT TTTAATGACC TCCCCTCTCC 60 
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(2) E?iJ#-tl 5 KM-f StiffS 

(i) m?w<$m 

(A) g<* : 80 

(b) m : mm 

(o mom : 

(D) h^Pi?- : mmvt 

(ii) ffi^lj©®^ : 

(A) t&W : -£$DNA 

(ix) mm®®® 

(xi) mm ■. m&m^i 5 

CTTTAATAAT TTTTTTTTTT TTTTTTTTTT TTTTTTTTTT XTTTTTTTTT TTTTTTTTTT 60 
TTTAATGACC TCCCCTCTCC 80 

(2) mm%m eimtzmm 

(i) mmo^m 

(A) : 25 

(b) m : mm 

(D) h^o-^- : mm®: 

(ii) @a?y©«i® : 

(A) t&W : •o'^SDNA 

(ix) mm<D®m 

(C) #£ftg : 22. . 25 

(D) «s©1* fg : RNA 

(xi) ie^ij : 1 6 

CTTACTGTCT TTTTTTTTTT TGAGC 25 

(2) mmmm nzmt&mn 

(i) E?iJ©#® 

(A) fi£ : 33 

(B) m-.mm 

(c) : 

(D) htf p-^- : gg|# 

(ii) mmomm ■. wmm 
(A) mm : £j» 

(ix) 

(D) ftiKDfffg : P£?iJ#^16£-$*Bffi&K?iJ£*>0 
(xi) E?IJ : 1 7 

AAAAAAGACA GTAAGGGAGA GGGGAGGTCA TTA 33 
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(2) sizmtzm® 

(i) mmoftm 

(A) jg$ : 24 

(B) m : mm 

(C) i£©$[ : 

(D) h#n?~ : 

(ii) 8e?lJ©ffilS : 

(A) mm ■. -s-ma 

(ix) BS^iJ©#m 

(D) ffttOtfS : >/"?^M©N*j|^>fB*0N}fC0iBtezi K>£ 

(xi) S£?iJ : @£?lJ#-tl 8 
ATGGCTGAGC CCCGCATGGA GTTC 24 

(2) E?iJ#^l 9 irK|-rsfll« 

(i) nmomm 

(A) fi£ : 24 

(b) §y : mm 

(C) igCDUSc : -#H£ 

(D) Mpv>- : Iltt 

(ii) mnomm. : ti&©&®> 

(A) mm : £jiEDNA 

(ix) e*ij©#« 

(D) |fe©ft*8 : >/N°^M©N»^HI^©C^©^terj K>£ 

(xi) @2?U : E?U## 1 9 
CTCTGCCACT TACTAGGGCT CCCG 24 

(2) ffi?y#*§-2 otrwrsiffg 

(i) mw^m 

(A) : 23 

(B) U : 

(C) m<D& : -*» 

(D) h^D-;- : Eilttfc 

(ii) E9o©asi : i&omm 

(A) M : -g-^DNA 
(ix) E3nj©#» 

(D) fIfeOttffi : >/'?^W©N*SB¥^«©C*©ij*4&3 K>£ 

(xi) U?IJ : @C?lJ#-t2 0 
CTCTGCCACC TTCTTGGGCT CCC 23 
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(2) @£?ij#^2 1 KM* *1t# 

(i) tomtom 

(A) S£ : 118 

(b) si! : mm 

(0 motK : 

(D) h#Ov?- : S^tfe 

(ii) @S?IJ(DSS : #©&$ 
(A) WR : ^fiJcDNA 

(ix) I£?IJ©#$ 

(D) ^©tf$g : T7RNA# 'J ^ 7— if©^D*-^-fl|« N kozakS£?ik t 
h*** >/s°*f|©7 $ y »&»#^l-25K*H2!i-f *DNAK7IJ££ MA 

(xi) se^j : mm^2 1 

GATCCCGCGA AATTAATACG ACTCACTATA GGGAGACCAC AACGGTTTCC CTCTAGAAAT. 60 
AATTTTGTTT AACTTTAAGA AGGAGATGCC ACCATGGTTG AGCCCCGCAT GGAGTTCG 118 

(2) k*ij#^2 2izmtzmWi 

(i) E?iJ©4*a 

(A) : 30 

(B) m ■. mm 

(C) gt©ifc : -*8£ 

(D) Md^- : S$|# 

(ii) @£?U©« : ffii©« 
(A) Mm : ^fiJcDNA 

(ix) @e?ij©#^ 

(D) #©M : T7RNAtf ij / 7—e<D-?a*-9-£-%t$V5' MM 

(xi) Efll : EBI#^2 2 
GATCCCGCGA AATTAATACG ACTCACTATA 30 

(2) E?iJ«2 3KK|-f SttffR 

(i) E7O0«F« 

(A) :g£ : 105 

(B) S : ... 

(C) ii©ifc : -*« 

(D) htfo^- : Emtt 

(ii) e?ij©«« : j&omm 

(A) M : &J&DNA 
.. .(ix) E#J©#« 

(D) fliOt* $ : Spacer5 
(xi) E?!l : @^'J#^2 3 
AAGCCACTCG CGTGGTCTCG CATTTTTTTT TTTTTTTTTT TTTTTTTTTT TTTTTTTTTT 60 
nTTTTTTTT TTTTTTTTTT TTTTTTTTAA JGACCTCCCC TCTCC 105 
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(2) mm^2 4Kiw-rsiffg 

(i) ge?ij©#$ 

(A) :25 

(B) & : mm 

(C) m©IS[ : 

(D) h^Pv 5 - : Elttt 

(ii) ss^ij©to : tixomm 

(A) H^H^ : ^DNA 

(ix) mmomm 

(D) flfe©1f$g : X7"U > hDNA 
(xi) mm : S£»^2 4 
AAAGACAGTA AGGGAGAGGG GAGGT 



25 



(2) ie^jif2 5izm?z>mm 

(i) ie^j©#m 

(A) fi£ : 47 

(b) §y : mm 
(O nolle : 

(D) h^D^- : urn® 

(ii) mnomm momm 

(A) jffiQJJ : £j&DNA 
(ix) @£?lj©#m 

(D) f&Otifg : «^PCRffi^5^v- 
(xi) ge^lj : iB?lJ#-t2 5 
GGTTTCCCTC TAGAAATAAT TTTGTTTAAC TTTAAGAAGG AGATATA 47 

(2) mm^2 6izmtzmm 

(i) E?iJ©#$fc 

(A) fi£ : 25 

(B) m : mm 

(C) ii©ifc : 

(D) Floy- : g^tt 

(ii) mmomm ■. momm 

(A) M : 

(ix) mmvmwL 

(D) fl&OflffR : iS^PCR/B;/^ ^7- 
(xi) &\ : @£«^2 6 
AGCTTTCAGG CCAGCGTCCG TGTCA 25 
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» # © IB IB 

1 Wiei£©#j£tttf #^- 0 

3 . * > / * * to© c « i # wis^-f zmmuw t° a - □ ^ w •> > t 

©flH£ : H>«!f«£ l »T* S »#©$S18f& 1 W£ ^ U* 3 IS© I ^'ft*NCM©# 

5. ®»SB*<^ RNAfr N tfr£itfK?-KX^-1f-£^LT*Kil, 

WU 7 1f-tRNAi^^t;lt>^©IEffl^4^CiBic©^Wt^T-o 

6. Bulfi-^7°l/vf--tRNA^\ BufeitfE^-©«=3 K>K*fJfc-f ST>f-3 K> 

M^©f6fflf£5JHirE«c©#0ttit#i L o 

7. RNAfrfcttSitfE^^ DNA£RNA£fr£tf*X^-iJ--<!:£2'tr 
fjf *©$5Bl^ 4 ^{wE«0*KE#»t 

8. #Bfc9S*^ RNAfr&ttSiSic^^ DNA£tf V if- U >?'U t>/«C5 

9. fflkUifi* RNAfr&ttSflMK*^ ~$M©DNA^£#£X^-1f-££#t; 
If *©|gffl^ 4 ^(rEfic©^ft«t^-7- 0 

1 0. RNAfrSttSitfc?^ RNAtffi«[©^f- K«fifc (PNA) £fc 

teVMt(D-*mfr btiZX't—V-t %1$tsm*®m% 4 IMfC tfM<DttJfctt 

1 1. l&WlW* DNAfr&# Sifted <t N DNA (hRNAtfrfc #SX^- 

12. (a) itfe-?^-a"t;DNA©3' aaSflflKif-^-i' yV-mk\Z.Mfot*EM<OW 
kZZK-y-ZftLX&l&L, (b) ^bn/cDNAM&ift&fx^LTRNAfrU 
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(c) #t>n/cRNA©3'^{r, ri jm&zmtm ;li:S«lfcf»f 

fc{k^it#*&^W1--SW ; £-^U (d) #£ft^Mft£mRNA<hLT$S;Sffl 

13. (a) »jh3 K>*feA:«^jHE^'g-t;DNA^jatx (b) fPJfcUfcDNA 
^•Is^bTRNAfl U% (c) #£ftfcRNA©3';fcOiJKDNA<hRNA©*y 5©X^- 

u (d) zbKftbtitimtktiitoZ'Jfflmi^ T^y»*si>{iT 

14. 7? FtoZWiZfl/Xi/ KKS{HUfcft^«i&#fe£W-f 

15. (a) »±3 K>£&fc^itfe^£#fc«£^j£U (b) flSfifcUfcDNA 
£**¥UTRNAKU (c) #t>tl/cRNA©3 , *MJ(rDKA<J:^iji^L/>^i; 3 _ 

;u©+^ 7©x^--tJ--^ii^Us (d) $ «a>fr#t,ti^iii^©3 , «#Jir, 

(e) #btl/c^#:^mRNA(t UTftSM* W^g^^T* 

<h 1 5 . It *©$5fflf£ 8 £K£|Jc©#j£tt##7-©ffiits;&feo 

16. (a) fcjks K^^t^nc^itft^^-tWA^^U^ (b) ftfiRLfcDNA 
fcfi^UTRNAKU (c) #^n/cRNA©3'^WJ}r-^m©DNA©X^-f— ^ 

jtteu (d) $^i:#bti/:i^©3'^ii^ r i ;mh%^i$7 i ;m 
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??l<*i/ h*lzMMbtz4t¥®m&*%tZ®n*&&L, (e) ®t>titz& 

9 £Kia$&©mtttf #^©it ii* &«> 

17. (a) \?>zbtztz^&fc¥tx'<-iy-<D&m&\tz$vi)Mz 

ftfilcU (b) f1^UcDNA£i|Pf UTRNAKU (c) *#£>ftfcRNA©3' «HWJ|;: N 

£tztedM%toz-T-*m£j&j&£i£, (e) m^titzmmw^mhtLxmmm 

1 8. tmom^i 2m. mi 3s, mi 5ig, mi 6TOo'mi 7ii©^-r 
n^{rM©^j*{rj;«9. ite^'g-ti-DNA^t), ttfcttwfrttmm-fzffim 
xmt, mmxmT&ititzttfotfvfrttniktzMikxmt. mtkxmzx 

mrz titzttmwifr* (DmttUft^mg&mAt zmmmAxm t , mm 
«aiit# zntzMfc+Mfr&mm-fzmmxmtz^t;^ t t-tz? 

1 9. mmxmr'&ztitzwh&mmxmziittzz tiz&t), mmxm, « 

2 0. ^©fsiimi 2^, mi 3^, mi sis, mi emRvmi 7mw?' 
tifriz&mcDnmc i vttfctfWfri'Zmm'fzmmxmt, m&xm-v&zti 
tzttBmfr*tm®?>'<?n£tzte®m£(D^i'm£m^z&fexm£z 

2 1. itfc^fc^trtNAOS'^MI^ 
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MK&^t ZU^®. ^nfcRNAOS'^JBffliJjrDNAiRNA©^^ 5 

t> U < (iDNAi^ "Jxfi/ >^ij 3-;UCD4-y7^L< ttDNAfr £ -5 Z & U 
< {*RNA£&il©PNA& L< {iDNA^^tt5-*®OX^— it 

^-^^T#t>n^afe^inRNA<hLTMJ}a^>/^ 

^F*«j*-rs¥Si^ ^^ft^0#^^©iif^^>(r^*«A-r-2) 
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D N A 
5' 



SD 3 — rV>3*M« »- sup tRNA 

■■■■■MHMMMMHaBMM^HHHHMiionniminmiinmiintHnaBuininfiiiinmnn 2 



RNA ^^#1 
5 




(dCpPur) 

3' *^(CdCpPur£ fcofcRNA&^^j 

5' — : 



SIR 




dCpPur 



sup tRNA 



dCpPur£*>-ofcRNAis:?#i 
5 ' 




15 2 



WO 98/16636 



3/11 



PCT/JP97/03766 - 




WO 98/16636 



PCT/JP97/03766 



4/11 



T7?°n * - * - SD 3 - ^ > * 
5 ' 3 ' 



DNA 



DNA 



I 



5' 



RNA 



RNA 



3'+ 5' 



X ~? - V 
DNA 



■3' 



mm 



I 



5' 



RNA 



RNA 



^mmmmmammm ^ ' + ^ ' MammnmnttniiitMMiu ; 

DNA DNA- RNA 



3*^^ICdCpPu 
RNA 



I 

r£ * -3 /c RNA- J 



(dCpPur) 



m mntmm wtn tmun win m* I 



RNA 



DNA 



IK | 



— 3' 

DNA-RNA dCpPur 



3'5|^Jg5lCdCpPur$*ofc 
RNA-DNA** viaft^ 

5 




14 B 



WO 98/16636 PCT/JP97/03766 

5/11 



1 2 3 



WO 98/16636 



6/11 



PCT/JP97/03766 



1 2 




m i m 



WO 98/16636 



PCT/JP97/03766 - 



7/11 



1. "In vitroO^JUX 1 VJk 



2. fc*fflJISSSR£ 

mum 



3. Ka-PT-f ->>^7|«U 
U* 



4. U7Ky-A*»6©j»SI 





"/n vitro? J JW MV*> 



C 



I8g 



WO 98/16636 



8/11 



PCT/JP97/03766 



»jta K> + — — 

miax*-*- - - + Ref. 




m 9 HO 



WO 98/16636 



PCT/JP97/03766 



(A) 



9/11 

Ref. 5 10 20 40 Ref.' 



^7- 




7n Wtro «W;ux' 



(B) 



3 



» 1 0 



WO 98/16636 



10/11 



PCT/JP97/037C6 




% 1 1 



WO 98/16636 



11/11 



PCT/JP97/03766 




1121 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP97/03766 



A. CLASSIFICATION OF SUBJECT MATTER 

Tr*4- n6 ri9D9i/no npm/fiR 

According to International Patent Classification (IPC) or to both national classification and IPC 


B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 6 C12N15/11, C12P21/00, C12Q1/68 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 


Electronic data base consulted duriog the international search (name of data base and, where practicable, search terms used) 
WPKDCEALOG) , BIOSYS (DIALOG) , CA(STN) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


Progress in Biophysics and Molecular Biology, 
Vol.; 65 (Suppl. 1) (1996-Aug) Husimi Y. et al. 
"Role of the virus- type strategy in encoded 
molecular evolution" p. 64 


1, 2, 4 


PX 


FEBS Letters, Vol, 414(2) (19 97-Sep-8) NemotoN. 
et al. "In vitro virus: Bonding of mRNA bearing 
puroraycin at the 3 1 -terminal end to the C- 
terminal end of its encoded protein on the 
ribosome in vitro" p. 405-408 


1-21 


A 


WO, 96/22391, Al (The Scripps Research 
Institute) , 

July 25, 1996 (25. 07. 96) 

& US, 5559000, A & AU, 9653530, A 


1-21 


A 


WO, 95/11922, Al (Affymax Technologies), 
May 4, 1995 (04. 05. 95) 
& AU, 9653530, A 


1-21 


"x| Further documents are listed in the continuation of Box C. 


| | See patent family annex. 




* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier document but published on or after the international filing date 

"L" document which may throw doubts on priority claim(s) or which is 

cited u> establish the publicaHon date of another citation or other 

special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later than 
1 be priority date claimed 


*T* later document published after the international filing dale or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document b taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

**&" document member of the same patent family 


Date of the actual completion of the international search 
January 8, 1998 (08. 01. 98) 


Date of mailing of the international search report 

January 20, 1998 (20. 01. 98) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



Internationa! application No. 

PCT/JP97/03766 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Science, Vol. 249 (1990) Scott J.K. et al. 
"Searching for Peptide Ligands with \ an Epitope 
Library" p. 386-390 

Proc. Natl. Acad. Sci. USA, Vol. 89 (1992) 
Brenner S. et al. "Encoded combinatorial 
chemistry" p. 5381-5383 



1-21 



1-21 



Form PCT/ISA^IO (continuation of second sheet) (July 1992) 



SSgfflSSf- PCT/J P 9 7/0 3 7 6 6 



a. jmom+&&M>$m (®&®ft#m (ipo) 

Int. CI* C12N15/11, C12P_21/00, C12Q1/68 

b. m&%fivtLftm 

■s*tTofc*/hB»» mmmam (ipc) ) 

Int. C 1 8 C12N15/11, C12P21/00, C12Q1/68 



WPI (DIALOG) f BIOSYS (DIALOG) , CA (STN) 









X 


Progress in Biophysics and Molecular Biology, Vol. 65 [Suppl. 1] (1996-Aug) 
Husimi Y ^ 

TRole of the virus-type strategy in encoded molecular evolution J p. 64 


1. 2, 4 


PX 


FEBS Letters, Vol. 414[2] (1997-Sejr8) Nemoto N. et al. 

Tin vitro virus:Bonding of mRNA bearing puromycin at the 3' -terminal end 
to the C-terminal end of its encoded protein on the ribosome in vitroj 
p. 405-408 


1-2 1 


A 


WO, 96/22391, Al (The Scripps Research Institute) 
2 5. 7M. 1 9 9 6 (2 5. 0 7. 9 6) 

&US, 5 5 5 9000, A &AU, 9 6 5 3 5 3 0, A 


1-2 1 



0 c*©«#fcfcaaBtt*H#Sivo**. 



t><o 

roj nmctsns*, «WB, S9*&tt&-*-s&Ht 

rpj BBSHUBBlltn?, d»otf3fe«Oi36©Sffii4*taK 



rxj »fcBBio*>*a:iRtf*o-c. S«X»©*t?«w 

r&j (g)-^v h7 7 5 



38SISS«:SSTLfcB 



0 8. 0 1. 9 8 



20.01.98 



B*H»«F/f (ISA/JP) 

1 oo 



4B 



9 4 5 3 



0 3-3581-1101 



3 4 4 9 



*HCPCT/I SA/2 1 0 (flU^-S?) (1 9 9 2^7^) 



BR5ttH#* PCT/JP97/037 6 6 



WO, 95/11922, Al (Affymax Technologies) 
4. 5J3. 1 9 9 5 (04. 05. 9 5) 
&AU, 965353 0, A 

Science, Vol. 249 (1990) Scott J. K. et al. 
fSeaxcbing for Peptide LIgands with an Epitope Library J p. 386-390 



Proc. Natl. Acad. Sci. USA, Vol. 89 (1992) Brenner S. 
TEncoded combinatorial chemistry J p. 5381-5383 



et al. 



1-2 1 

1-2 1 
1-2 1 



«5tPCT/.I SA/2 1 0 m2s<-V<om) (1 9 9 2¥7£) 



